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ABSTRACT 
A study on individual variability was carried out on some metric characters of two species of Eutardigrada Macrobiotidae: 

Macrobiotus diffusus and Macrobiotus areolatus. Other than range of variability for various characters considered, correlation 
analysis and regression analysis for some of them were carried out by means of binary comparisons. By means of prediction ellipses, 
which were always determined with a probability of P = 99.9%, it was possible to hypothesize - with an error risk of 0.1% - if an 
individual whose data were outside the confidence interval belonged to a species. The value of the pt index relative to the point of 
insertion of the stylet supports is particularly significant, showing variations with extremely limited and independent dispersion both 
for body length and for buccal tube length. 
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1. INTRODUCTION  

A correct, specific diagnosis is obviously essential 
not only in taxonomical studies but also in a study of 
any aspect of an organism's biology. This diagnosis 
necessitates the knowledge of the range of intraspecific 
variability of characters taken into consideration. Tradi-
tionally it was thought that in all limno-terrestrial tardi-
grades individual variability was large. This belief cre-
ated a vicious circle. Believing that intraspecific vari-
ability was large, many authors combined, and some 
still do, populations from multiple species. This presents 
an illusion of even greater variability which further 
complicates the problem. The situation becomes even 
more confusing when species differ especially for met-
ric characters.  

Since 1969 though, and particularly from the 
research of Pilato (1969, 1972, 1973, 1974a, b, 1975, 
1981), Binda (1974, 1988), Pilato et al. (1982) and 
Pilato & Binda (1983), something began to change, as it 
was shown that, contrary to tradition, many characters 
of those animals do not have a large intraspecific 
variability; however, their variability is very restricted 
(Bertolani 1976, 1979, 1982; Greven 1977; Maucci 
1979, 1986; Kristensen 1982, 1987; Ramazzotti & 
Maucci 1982; Bertolani & Kristensen 1987; Manicardi 
& Bertolani 1987; Dastych 1988; Biserov 1988; Berto-
lani & Balsamo 1989).  

Pilato (1972, 1973, 1974a, b) particularly studied the 
variability of the buccal armature in some species of 
Macrobiotus and Isohypsibius, and he also showed 
(1981) the limited intraspecific variability of the level of 
insertion of the stylet supports on the buccal tube 
expressed as the pt index, that is as a percentage of the 

length of the surely rigid portion of the buccal tube 
(etymology of pt: percentage of the buccal tube). This 
assertion was confirmed by Pilato et al. (1982). This 
character is now used by all specialists. In 1979 Pilato 
also provided an explanation of the fact that individual 
variability in limno-terrestrial tardigrades is very low: 
this was based on their biology.  

Unfortunately, there is no statistical study on the 
range of the variability of the various characters and 
thus, in many cases, there are still doubts that are diffi-
cult to eliminate. Recognition must be given to Ramaz-
zotti (1977) who, studying a population of Macrobiotus 
areolatus Murray, 1907, one sample gathered in the 
summer and another gathered in the winter, demon-
strated that in both cases there exists a correlation 
between length and width of the buccal tube, and 
between each of these dimensions and body length. 
There also exists a correlation between the diameter of 
the eggs excluding the projections and the diameter of 
the eggs including these structures.  

Schuster et al. (1978) found a direct proportional 
relationship between buccal tube length and body length 
for Dactylobiotus grandipes (Schuster, Toftner & 
Grigarick, 1978). 

Wainberg & Hummon (1981) studied the variability 
of some characters of Isohypsibius saltursus Schuster, 
Nelson & Grigarick, 1978 showing the linear regression 
between the dimensions of some structures (length of 
the whole buccal-pharyngeal apparatus, only of the buc-
cal tube, buccal tube width, and claw length) and body 
length, and gave values of the intercept and slope of 
regression lines. Some data of this study are not very 
useful - for example the orientation of the claws was not 
specified by the authors. In regard to the buccal-
pharyngeal apparatus, it is known that the pharyngeal 


